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(54) WIRING STRUCTURE AND FORMING METHOD THEREOF 

(57)Abstract: 

PURPOSE: To realize a method of forming a wiring structure, wherein a 
lower wiring is excellent in patterning accuracy, and a contact resistance 
between a plug and the lower wiring is low enough when the lower wiring 
and upper wiring are connected together with the plug. 
CONSTITUTION: A conductive layer of laminated structure composed of 
a Ti thin film 6 and a TiN thin film 7 is formed on the surface of an Al 
alloy film 5, the Al alloy film 5 and the conductive layer are patterned 
through a lithography technique, an Si oxide film 8 is deposited on the Al 
alloy film 5 and the conductive layer, and a contact hole 9 reaching to the 
conductive layer is provided to the Si oxide film 8. After the contact hole 9 
is formed, the TiN thin film 7 exposed at the bottom of the contact hole 9 is 
removed by etching, a tungsten plug 10 is buried in the contact hole 9 
through a selective CVD method, and an Al alloy film 12 is formed so as to 
be electrically connected to the tungsten plug 10. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to wiring structure and its formation method, and relates to 

a multilayer interconnection in detail. 

[0002] 

Pescription of the Prior Art] In recent years, in the multilayer interconnection adopted as high integrated-semiconductor 
equipment, improvement in the reliability of the reduction in resistance of the contact between wiring (beer contact) and wiring is 
called for. And high integration of a semiconductor device is progressing increasingly and making small the path of a contact hole 
(also let a beer hall be homonymy) is called for. However, if the path of a contact hole is made small, it will become difficult to 
make the wiring material of thickness sufficient in a contact hole deposit. Then, forming the plug which is made to deposit proper 
metals (a tungsten, aluminum, nickel, copper, etc.) in a contact hole, and connects the lst-layer wiring and the 2nd-layer wiring by 
C VD is proposed (refer to JP,4-26472 1,A (H01L21 /285)). 

[0003] That is, after forming a titanium-nitride thin film on the 1st wiring layer which consists of an aluminum-Si alloy and 
covering a wiring layer by the insulator layer, the contact hole which leads to a titanium-nitride film is formed in this insulator 
layer, by selection C VD, a tungsten plug is grown up on a titanium-nitride thin film, the inside of a contact hole is embedded, and 
the 2nd wiring layer which consists of an aluminum-Si alloy so that a plug may be contacted is formed further. 
[0004] Especially, in this conventional example, since it is hard to carry out the selective growth of the tungsten on a 
titanium-nitride thin film, the specific resistance of a titanium-nitride thin film has been set below to 300-ohmcm (for example, 
100-ohmcm). 
[0005] 

[Problem(s) to be Solved by the Invention] If it is in the conventional example, it has a trouble as follows. 

1 ) The contact resistance between a tungsten plug and a nitriding Ti thin film is high. 

2) The variation in the contact resistance between a tungsten plug and a nitriding Ti thin film is large (especially this problem is 
so remarkable that the path of a contact hole becomes small). 

[0006] this invention cancels this trouble about wiring structure and its formation method. 
[0007] 

[Means for Solving the Problem] The wiring structure of a claim 1 makes the good conductive matter intervene [ resistance / 
connection / with this plug ] between a conductive layer and a conductive plug. Moreover, a lower conductive layer and an upper 
conductive layer connect through the conductive plug formed in the contact hole, and the wiring structure of a claim 2 has good 
contact resistance with the aforementioned conductive plug, and it forms the electric-conduction film which consists of matter 
which has the acid-resisting effect at the time of lithography, and forms the aforementioned conductive plug on this 
electric-conduction film on the bottom conductive layer of the above. 

[0008] Moreover, the wiring structure of a claim 3 connected the lower conductive layer and the upper conductive layer through 
the conductive plug formed in the contact hole, and while forming the electric conduction film which consists of at least two kinds 
of laminated structures on the bottom conductive layer of the above, the management of the part where the aforementioned 
electric conduction film contacts the aforementioned plug is lacked. Moreover, it consists of matter with the acid-resisting effect 
the aforementioned electric conduction film consists of matter with the lower layer portion good [ connection resistance with the 
aforementioned conductive plug ], and good [ the wiring structure of a claim 4 / a part for a management ] at the time of 
lithography. 

[0009] Moreover, the wiring structure of a claim 5 connects lower layer wiring and the upper wiring through the tungsten plug 
formed in the contact hole, and while forming the electric-conduction film which consists of a titanium film and a titanium-nitride 
film on it after the aforementioned lower layer wiring, the aforementioned titanium-nitride film of the part which contacts the 
aforementioned plug at least was lacked, and the aforementioned plug is in contact with the aforementioned titanium film, and 
contains **. 

[00 10] Moreover, the wiring structure of a claim 6 forms the aforementioned conductive plug or a tungsten plug by selection 
CVD. Moreover, between a conductive layer and a conductive plug, connection resistance with this plug prepares the good 
conductive matter, and the formation method of the wiring structure of a claim 7 carries out the selective growth of the 
aforementioned conductive plug on it. 
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[00 1 1] Moreover, the process at which the formation method of the wiring structure of a claim 8 forms in the front face of a lower 
conductive layer the electric conduction film which consists of at least two kinds of laminated structures, The process which 
carries out patterning of the bottom conductive layer of the above, and the electric conduction film, and the process which forms 
the contact hole which deposits a layer insulation film on the bottom conductive layer of the above, and an electric conduction 
film, and leads to this layer insulation film at the aforementioned electric conduction film, Simultaneous with formation of the 
aforementioned contact hole, or the process which carries out etching removal of the management of the aforementioned electric 
conduction film exposed to the aforementioned contact hole pars basilaris ossis occipitalis after formation, The process which 
embeds a conductive plug in the aforementioned contact hole, and the process which forms an upper conductive layer so that it 
may flow electrically to the aforementioned conductive plug are included. 

[00 1 2] Moreover, the aforementioned electric conduction film consists of matter with the lower layer portion good [ connection 
resistance with the aforementioned conductive plug ], and, as for the formation method of the wiring structure of a claim 9, the 
amount of management consists of good matter of the acid-resisting effect at the time of lithography. Moreover, the formation 
method of the wiring structure of a claim 10 forms the aforementioned conductive plug by selection CVD. 
[00 1 3] Moreover, the process at which the formation method of the wiring structure of a claim 1 1 forms in the front face of a 
lower conductive layer the electric conduction film which consists of a laminated structure of a titanium film and the 
titanium-nitride film on it, The process which carries out patterning of the bottom conductive layer of the above, and the electric 
conduction film, and the process which forms the contact hole which deposits a layer insulation film on the bottom conductive 
layer of the above, and an electric conduction film, and leads to this layer insulation film at the aforementioned electric conduction 
film, Simultaneous with formation of the aforementioned contact hole, or the process which carries out etching removal of the 
aforementioned titanium-nitride film exposed to the aforementioned contact hole pars basilaris ossis occipitalis after formation, 
The process which embeds a tungsten plug by selection CVD in the aforementioned contact hole, and the process which forms an 
upper conductive layer so that it may flow electrically to the aforementioned tungsten plug are included. 
[0014] Moreover, the formation method of the wiring structure of a claim 12 deposits a layer-insulation film on a lower 
conductive layer, and includes the process which forms the contact hole which leads to this layer insulation film at the bottom 
conductive layer of the above, the process which forms a titanium compound film in the base and the inside of the aforementioned 
contact hole at least, the process which forms a conductive plug in the aforementioned contact hole, and the process which forms 
an upper conductive layer so that it may flow electrically to the aforementioned conductive plug. 

[0015] Moreover, the process at which the formation method of the wiring structure of a claim 1 3 forms in the front face of a 
lower conductive layer the electric conduction film which consists of at least two kinds of laminated structures, The process which 
carries out patterning of the bottom conductive layer of the above, and the electric conduction film, and the process which forms 
the contact hole which deposits a layer insulation film on the bottom conductive layer of the above, and an electric conduction 
film, and leads to this layer insulation film at the aforementioned electric conduction film, The process which forms a titanium 
compound film in the base and inside of the aforementioned contact hole at least, the process which forms a conductive plug in 
the aforementioned contact hole, and the process which forms an upper conductive layer so that it may flow electrically to the 
aforementioned conductive plug are included. 

[0016] Moreover, the formation method of the wiring structure of a claim 14 is simultaneous with formation of the 
aforementioned contact hole, or a thing which carries out etching removal of some aforementioned electric conduction films [ at 
least ] exposed to the aforementioned contact hole pars basilaris ossis occipitalis after formation. Moreover, the formation method 
of the wiring structure of a claim 1 5 forms the aforementioned conductive plug with the technology and etchback technology 
which form the good metal membrane of covering nature like blanket tungsten CVD. 

[00 1 7] Moreover, as for the formation method of the wiring structure of a claim 1 6, the amount of the management uses the good 
matter of the acid-resisting effect as the aforementioned electric conduction film at the time of lithography. Moreover, the process 
at which the formation method of the wiring structure of a claim 1 7 forms in the front face of a lower layer wiring layer the 
electric conduction film which consists of a laminated structure of a titanium film and the titanium-nitride film on it, The process 
which carries out patterning of the aforementioned lower layer wiring layer and the electric conduction film, and the process 
which forms the contact hole which deposits a layer insulation film on the aforementioned lower layer wiring layer and an electric 
conduction film, and leads to this layer insulation film at the aforementioned electric conduction film, Simultaneous with 
formation of the aforementioned contact hole, or the process which carries out etching removal of the aforementioned 
titanium-nitride film exposed to the aforementioned contact hole pars basilaris ossis occipitalis after formation, By the process 
which forms a titanium-nitride film in the base and inside of the aforementioned contact hole at least, and blanket tungsten CVD 
By carrying out etchback of the aforementioned tungsten material to the process which forms tungsten material in a front face 
including the inside of the aforementioned contact hole The process which forms a tungsten plug in the aforementioned contact 
hole, and the process which forms the upper wiring layer so that it may flow electrically to the aforementioned tungsten plug are 
included. 

[00 1 8] That is, if it is in this invention, when contact resistance with the aforementioned plugs, such as titanium, makes the good 
conductive matter intervene between wiring (lower conductive layer) and a conductive plug, a good electrical property is 
acquired. Moreover, on the aforementioned conductive matter, the laminating of the good matter of the acid-resisting effects, 
such as a titanium nitride, is carried out, the patterning precision by lithography is raised at the beginning, it is lacking in this 
upper matter after that, and a plug is made into the structure where the aforementioned conductive matter is contacted. 
[00 1 9 1 When a titanium nitride is especially used as an antireflection film, using titanium as conductive matter, Although 
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selection C VD is used and it is hard to grow up a tungsten on this titanium nitride By contact resistance with tungsten plugs, such 
as titanium's, forming the good matter on a lower conductive layer, and carrying out the laminating of the good matter of the 
acid-resisting effects, such as a titanium nitride, on it as above-mentioned If the titanium-nitride film is removed before the 
selective growth of a tungsten, what has a good patterning precision of a lower conductive layer and the good both sides of contact 
resistance with a plug and a lower conductive layer will be obtained. 

[0020] moreover, it forms, before performing technology which forms the good metal membrane of covering nature like blanket 
tungsten C VD - a titanium compound film like [ the adhesion to a substrate is high as a ground film, and ] a titanium nitride 
without a fear of a film separating from the end face of a substrate etc. is used 
[0021] 

[Embodiments of the Invention] 

(The 1 st operation gestalt) The 1 st operation gestalt which materialized this invention to two-layer wiring is explained based on 
drawing 1 . Drawing 1 is the cross section having shown the manufacture process of the semiconductor device which adopted the 
wiring structure of the 1 st operation gestalt, and explains order later on below. 

[0022] Process 1 (refer to drawing 1 A): Form the silicon oxide 2 of 600nm of thickness by C VD, the oxidizing [ thermally ] 
method, etc. on the single-crystal-silicon substrate 1 . Furthermore, lower shell formation of the titanium (Ti) thin' film 3 (50nm of 
thickness), the titanium-nitride (TiN) thin film 4 (lOOnm of thickness), the aluminum containing alloy film 5 
(aluminum-Si(l%)-Cu (0.5%)) (500nm of thickness), the Ti thin film 6 (30nm of thickness), and the TiN thin film 7 (20nm of 
thickness) is carried out one by one on the aforementioned Si oxide film 2 using the magnetron-sputtering method. 
[0023] The aforementioned Ti thin film 3 and the TiN thin film 4 function as a barrier metal for making it aluminum and Si not 
react. Moreover, the aforementioned Ti thin film 6 and the TiN thin film 7 (especially TiN thin film 7) prevent that light reflects in 
aluminum at a lithography process, and function as the so-called cap metal with which it is made for the reflected light not to 
influence a resist. And patterning of the aforementioned barrier metal, the aluminum containing alloy film 5, and the cap metal is 
carried out to a predetermined configuration through a resist (illustration abbreviation) application, exposure, and etching work 
with the usual lithography technology and dry etching technology (the RIE method etc.). 

[0024] Process 2 (refer to drawing 1 B): Deposit the Si oxide film 8 (600nm of thickness) by CVD on the aforementioned TiN 
thin film 7 and the exposed aforementioned Si oxide film 2. Furthermore, the contact hole 9 which reaches the aforementioned Si 
oxide film 8 at the aforementioned TiN thin film 7 is formed through a resist (illustration abbreviation) application, exposure, and 
etching work with the usual lithography technology and dry etching technology (the RIE method etc.). 

[0025] Process 3 (refer to drawing 1 C): Use the aforementioned Si oxide film 8 as a mask, and carry out etching removal only of 
the aforementioned TiN thin film 7 which hits the pars basilaris ossis occipitalis of the aforementioned contact hole 9 by the RIE 
(Reactive Ion Etching) method. Etching conditions are used gas:CHF320sccm, CF420sccm, pressure: 300Torr, and power: 500 W. 
In addition, as soon as it forms a contact hole 9 in a process 2, you may perform this process 3. 

[0026] Process 4 (refer to drawing 1 D): Carry out the selective growth of the tungsten plug 10 only into the aforementioned 
contact hole 9 by selection tungsten-CVD. As growth conditions, although temperature: 300 degree C, pressure: lOmTorr, and an 
used gas:6 fluoride [ tungsten ] (WF6, flow rate lOsccm) + mono silane (SiH4, flow rate 6sccm) (quantity-of-gas-flow ratio : 
SiH4/WF 6= 0.6) are suitable, the range of temperature is 250 degrees C - 350 degrees C, and a quantity-of- gas-flow ratio 
(SiH4/WF6) can be suitably adjusted in 0.5-0.8. 

[0027] Process 5 (refer to drawing 1 E): The sputter etching using inert gas (for example, Ar) removes the oxide film of tungsten 
plug 10 front face etc. Next, lower shell formation of the Ti thin film 1 1 (50nm of thickness), aluminum alloy film 1 2 
(aluminum-Si(l%)-Cu (0.5%)) (500nm of thickness), and the TiN thin film 13 (20nm of thickness) is carried out one by one on 
the aforementioned tungsten plug 10 and the Si oxide film 8 using the magnetron-sputtering method. 

[0028] And patterning of the Ti thin film 1 1 , the aluminum containing alloy film 1 2, and the TiN thin film 1 3 is carried out to a 
predetermined configuration through a resist (illustration abbreviation) application, exposure, and etching work with the usual 
lithography technology and dry etching technology (the RIE method etc.). Drawing 2 shows a relation with contact resistance with 
the path of the contact hole when growing up a tungsten by selection CVD into a contact hole, and a ground film in the structure 
of a **** 1 operation gestalt. 

[0029] When the selective growth of the tungsten is carried out on a TiN thin film like before so that clearly from this 
experimental result, compared with this invention, contact resistance of variation is highly large relatively, moreover, the 
inclination is strong and a bird clapper is known as the path of a contact hole becomes small. If it was in the 1st operation gestalt 
like the above, since the TiN thin film 7 in which a tungsten cannot carry out a selective growth easily was removed before 
growing up a tungsten and connection resistance with a tungsten made the good Ti thin film 6 the ground at the time of a selective 
growth, even if the path of a contact hole 9 is small, a good tungsten plug can be formed. 

[0030] In addition, although considered as the two-layer structure of the Ti thin film 6 and the TiN thin film 7 as a cap metal, 
contact resistance with a tungsten should have the just good portion which it does not limit to two-layer, and the best layer has the 
acid-resisting effect in short, and contacts the tungsten plug 10. Moreover, you may be a monolayer as long as the cap metal itself 
has the acid-resisting effect and good contact resistance. For example, if a plug 10 is a tungsten, it is also good to accept it Ti thin 
film 6. Although the acid-resisting effect is inferior in the Ti thin film 6 compared with the TiN thin film 7, it fully goes into 
tolerance. 

(The 2nd operation gestalt) The 2nd operation gestalt which materialized this invention to two-layer wiring is explained based on 
a drawing. 
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[003 1 ] Drawing 3 - drawing 8 are the cross sections having shown the manufacture process of the semiconductor device which 
adopted the wiring structure of the 2nd operation gestalt, and explain order later on below. 

Process (1) (refer to drawing 3 ): Form the silicon oxide 22 of 600nm of thickness by CVD, the oxidizing [ thermally ] method, 
etc. on the single-crystal-silicon substrate 2 1 . Furthermore, lower shell formation of the titanium (Ti) thin film 23 (50nm of 
thickness), the titanium-nitride (TiN) thin film 24 (lOOnm of thickness), the aluminum containing alloy film 25 
(aluminum-Si(l%)-Cu (0.5%)) (500nm of thickness), the Ti thin film 26 (30nm of thickness), and the TiN thin film 27 (20nm of 
thickness) is carried out one by one on the aforementioned Si oxide film 22 using the magnetron-sputtering method. 
[0032] The aforementioned Ti thin film 23 and the TiN thin film 24 function as a barrier metal for making it aluminum and Si not 
react. Moreover, the aforementioned Ti thin film 26 and the TiN thin film 27 (especially TiN thin film 27) prevent that light 
reflects in aluminum at a lithography process, and function as the so-called cap metal with which it is made for the reflected light 
not to influence a resist. 

[0033] And patterning of the aforementioned barrier metal, the aluminum containing alloy film 25, and the cap metal is carried 
out to a predetermined configuration through a resist (illustration abbreviation) application, exposure, and etching work with the 
usual lithography technology and dry etching technology (the RIE method etc.). 

Process (2) (refer to drawing 4 ): Deposit the Si oxide film 28 (600nm of thickness) by CVD on the aforementioned TiN thin film 
27 and the exposed aforementioned Si oxide film 22. Furthermore, the contact hole 29 which reaches the aforementioned Si oxide 
film 28 at the aforementioned TiN thin film 27 is formed through a resist (illustration abbreviation) application, exposure, and 
etching work with the usual lithography technology and dry etching technology (the RIE method etc.). 

[0034] Process (3) (refer to drawing 5 ): Use the aforementioned Si oxide film 28 as a mask, and carry out etching removal only 
of the aforementioned TiN thin film 27 which hits the pars basilaris ossis occipitalis of the aforementioned contact hole 29 by the 
RIE method. Etching conditions are used gas:CHF320sccm, CF420sccm, pressure: 3 OOTorr, and power: 500 W. In addition, as 
soon as it forms a contact hole 29 in a process (2), you may perform this process (3). 

[0035] Process (4) (refer to drawing 6 ): By the sputter etching using inert gas (for example, Ar), use the magnetron-sputtering 
method and form the titanium-nitride (TiN) thin film 30 (1 OOnm of thickness) in the base of the aforementioned contact hole 29 
and an inside, and the front face that is the aforementioned Si oxide film 28 further, after cleaning the inside of a contact hole 29. 
[0036] Process (5) (refer to drawing 7 ): Form a tungsten by blanket tungsten CVD on the aforementioned TiN thin film 30 
including the inside of the aforementioned contact hole 29. As formation conditions, although temperature: 4 50 degree C, 
pressure: 80Torr, and used gas:6 fluoride [ tungsten ] (WF6, flow rate 70sccm) + hydrogen (H2, flow rate 420sccm) 
(quantity-of-gas-flow ratio : H2/WF 6= 6) are suitable, the range of temperature is 425 degrees C - 475 degrees C, and a 
quantity-of-gas-flow ratio (FI2/WF6) can be suitably adjusted in 5-70. 

[0037] And the tungsten plug 3 1 is formed in the aforementioned contact hole 29 by carrying out whole anisotropy surface 
etchback of the formed tungsten, and processing it so that a tungsten may become flat-tapped with the front face of the Si oxide 
film 28. 

Process (6) (refer to drawing 8 ): The sputter etching using inert gas (for example, Ar) removes the oxide film of tungsten plug 3 1 
front face etc, if needed. 

[0038] Next, lower shell formation of aluminum alloy film 32 (aluminum-Si(l%)-Cu (0.5%)) (500nm of thickness) and the TiN 
thin film 33 (20nm of thickness) is carried out one by one on the aforementioned tungsten plug 3 1 and the TiN thin film 30 using 
the magnetron-sputtering method. And patterning of the aluminum containing alloy film 32 and the TiN thin film 33 is carried out 
to a predetermined configuration through a resist (illustration abbreviation) application, exposure, and etching work with the 
usual lithography technology and dry etching technology (the RIE method etc.). 

[0039] In the structure of a **** 2 operation gestalt, drawing 9 can be lowered low still enough, although contact resistance is 
higher than the structure of the 1 st operation gestalt a little by showing a relation with contact resistance with the path of the 
contact hole when growing up a tungsten by blanket tungsten CVD into a contact hole, and a ground film, and fonrting a TiN thin 
film all over a growth side before CVD. 

[0040] In addition, among drawing, with a **** 2 operation gestalt, - mark replaces with a TiN thin film, and ** mark uses a 
TiN/Ti thin film. Compared with TiN, the adhesion of Ti to a substrate is bad, and the structure of this TiN/Ti thin film also tends 
to separate from the end-face section of a substrate, although low contact resistance is obtained. In addition, this invention is not 
limited to the above operation gestalt, and may be carried out as follows. 

[0041] ** As the method of sputtering, diode sputtering, RF sputtering, 4 pole sputtering, etc. are needed in addition to 
magnetron sputtering. 

** You may use the reactant ion beam etching (called RIBE and reactant ion milling) which used reactant gas (for example, 
CC14, SF6) as the method of sputter etching besides using inert gas. 

[0042] ** You may form a silicon oxide by methods other than CVD (P VD, such as a spatter and a vacuum deposition, oxidation 
style). 

** You may transpose a silicon oxide to other insulator layers (various silicate glass, an alumina, a silicon nitride, 
titanic-acid-ized film, etc.). 

** In the 1st operation gestalt, you may transpose the tungsten plug 10 to the plug by other metals (aluminum, nickel, copper, 
molybdenum, etc.). In this case, in consideration of the acid-resisting effect, contact resistance, etc., it may replace with the Ti thin 
film 6 or the TiN thin film 7, and other conductive material may be used suitably. 

[0043] ** In the 2nd operation gestalt, you may transpose the tungsten plug 31 to the plug by other metals (aluminum, nickel, 
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copper, molybdenum, etc.). 

** In the 2nd operation gestalt, if it may replace with the TiN thin film 30, a TiW thin film is sufficient and a titanium compound 

is used in short, low contact resistance is obtained and adhesion with a substrate is also good. 

[0044] 

[Effect of the Invention] If it is in the wiring structure and its manufacture method of this invention, when contact resistance with 
the aforementioned plugs, such as titanium, makes the good conductive matter intervene between wiring and a conductive plug, a 
good electrical property can be acquired. And on the aforementioned conductive matter, the laminating of the good matter of the 
acid-resisting effects, such as a titanium nitride, is carried out, the patterning precision by lithography is raised at the beginning, 
and it is lacking in this upper matter after that, and since a plug is made into the structure where the aforementioned conductive 
matter is contacted, what has a good patterning precision of lower layer wiring and the good both sides [ wiring / lower layer / a 
plug and ] of contact resistance is obtained. 

[0045] By forming the titanium compound film in the ground as an adhesion layer, there are no worries in a substrate edge about 
film peeling in the case of conductive plug formation, and, moreover, low contact resistance can be obtained at it. 



[Translation done.] 



5 of 5 



8/20/02 6:11 PI 



(19)B*Bttfrtf (JP) (12) & ife fft & (A) (ll)»tHti»&H#«t 

ftH¥8- 107148 

(43)&WB ¥tf8*(1996)4J!23B 



(SDIntCr afflB9 /?P9ffl!I#*» FI fttR&KlSBf 

H0 1L 21/768 
21/3205 

HO 1L 21/90 B 
21/ 88 R 
M 

SHEBsft *ifcft M#H©ftl7 OL (4 8@) 



(21)tUH#^ 


*fHW-199976 


(71) (USA 


000001889 










(22)/IIBJ0 


¥/S7*f(1995)8)i4B 




;ttK^PTtf10R*Ii2TI 5#5^ 






(72)»W# 


HIT S£ 


(31)«**a£®## 


»H¥6- 188271 




*Rl&^Prtf£R#»2TB5#5# = 


(32)«ftB 


¥6 (1994) 8 £ 10 B 






(33)«iyfi±®@ 


B* (JP) 


(72)58W« 


#± *Uft 








*RJiWP-to5tR*S2TB5#5^ = 














(74)ft»A 


#&± WEB « 



(54) KSW©«fM GSMff^tf£8flHS0>&&#& 



(ct) i^m 

im&^m a i a&m 5 ^ffic t i mm6 1 t 

i N»jg7<oOT18^^3:£gm«£JgJ£U a l & 

&m 5 Rimmm tvvyyv* muz £ o - y 
a i a&m 5Rv^mmco±izs i snugs *m 

-JWfcJBftU ^>?9Y*-)V90Mmk!l,z. ay 
99 Y*-)V9Jm£M$rt-hT i NBmUJL-y^y 

9>9'xfy-ry9'i ozm#>&&. 9y?'xy->7y 

7iq [z^swiimmth x o t a i i 2 * 




(2 

1 

immu mmmmw&ryytcrm^ zvr 

/WlzBll&tifzmW&Ty 7£1t LXffl&Ltz i> <0T 

imfrt>%t>mwg&:Bi8.L. zrtm.®e>±izm£m 10 

>WlzBlRZtifzm&7y7£ftLXimLtzi><?)T 

&&nmmm-&k&tz. mzmma. friars 
izmkthmnmuitxita tx^h z k tmik-r 

[ie*«4] mama. zcoTmrnftVemmm 
Qyyykvmimwmwmfrht!:'). imm- 20 
ifiv y/77 1 ^(r>mm&m&mfrwm.ti>b*i:z> 
z k zw&k Lizm$m3 tzimevsmim. 

[»*«5] TM®Mk±Mmik£?>??h*- 
Jl>WzB&2tvfz?yyXT>y°7yZftLXimLt: 

tmTMBt&coMz*? >Wkk *<r>}&>m&? >m> 

t>%&mm®mtftt&k&iz. wEr^m* 

tmi*tiXm§tf-?>mk&LX^&Z k ZWSkk l^e 
*Sf8&. 30 

1 5 *>v y«u&» 1 atfBaogasiijt . 
mtmm&TyyzmwsLmitrzz t ^^t-rsK 

[fB*Jf 8 ] TmWScrMMlz . ^Sr < fc «, 2 aa« 
mlETg«l&t^®S£^--y^-f . 40 

^IHBNeHRlcnmSRlCii fc 4 a y ^ ^ b 

s-jgfiKi-sigi: . z&tsz k zmk Ltzmmm.?) 50 
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2 

imm9 ] wsEstmt. **>T«whWBisii* 

#y 7 -< mzKm±mk<r>mmim*t>%& 

Z k £*J8t i: Lfcfif*3H8 ££&*>£ttflBtattl£ir 

^xBf$.Ltzzk*&mk-rmxm7 » 8xu9££ 

St. 

mmmimtmi&mwmizmi&^y?? 

WiE* yyx^yy? 7£mmiz®Mt& x o az. ± 

4«5r< i: t lufB^ y ? 9 Y*-)V<D)mRV\*m\iZl~? 

yit&mzmm-hJMk. 

m&y? 9 Yx-ivftizmw&TvytiBm-hJM 

k. 

fcjww-sisi: . $%tiz k zmtk Lfzwm&n 
Btfium. 

imami 3 1 -Rm^asK:. ^< t h 2mm 

<mmwm)-h%mwmmm-z>JMk , 
m^vmmmmmwm:^--yy^hJMk . 
mzmmmmmmmfni.f.zmwmmmmL. z 
nmmmmzwsm'm.izmih^y?? 
mm-hiMk. 

mm-&JMk . attjz k zmik Ltzmmmn 

[Hf*«i4] m&y??v*-)ir<rm$.km£fX 
mi^yffhx-jis&siizmft-r&mz 
mmm&^kh^te^yymk-thzkzft 



3 

[H*ji i 6 ] Difie&mBiii> *o±JMMwy y ^ 
[Dm 1 7 ] Tiiffi&S^ffiK, ^ y§jfc *n 

^=Sr< t ififlEn V*? hX-fW&MRT/Pmtzmit 

9 h*->i>fi : $:'&ts$mi l z? yyxTyttzmfcthT. 
ut. 

Mify?z*rymxvi-/<v?-r&ztiz£*). m 
m?y?? h*-)i>Mz?yyxTy7y7zmi8.-rh 
xmt. 

mm? y^xy-yry^zmffummtt * 0 1 . ± 

[0001] 
[0002] 

&%mmx-\i. Wffl3vyf?b (VT^yfiv) 

ny99Y*-)\, (b'r^-^t^t-f £) as** 

7h*->K9g$vh$<-r&fc. ay99h*-frfttz 

CVDffitckO. 3y??h*-)VmzWM&'k 
m {fyyxy-y^ r;P5-«>A. -*$r/k HBrif) 

^*#**-6£i:jWg*3;h.TV*4 (ftm*4-2 64 
7 2 1^S(H0 1L2 1/28 5)#^) „ 
[0003]fiD*>. Al-S i lffitUi 
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4 

; otasiffiUcMrt^-:? ynta •=> y99Y 
UzfyrxTyTyrZimzit^ ay9?Y*s-tv 

mmv&*; miz. TyytmmzxokA 1 -s 
i %hm 2 mm tmiitti t <nxt> h . 
[ 0 0 0 4 ] «rt , ; <vmmx\t. m&9 ymm 
±.£?y7XTyimtfmkuz<^ztfrt>. m<t* 
9 yw&<r>wm& 300 qch^t ( mt\f 1 0 0 qc 

10 [0005] 

1 ) ?y7X7-y7yytm.tt,T immtcomnay? 

9 V&nJp^\ 

2) ?y/x7-y7yrt&kT mmtnfflnziy? 
?mhs*vw*#*sv* (mz^ z^mn. ?y 

[0006] ^mmit. WMmmwzvMtfumzm 

20 [0007] 

mwimw&Tyytvmiz. zcory^tmm. 
m&m®mmm&'ttiEZittei><ox'f> z.tt:. 
mrn2cowmmii. T®nmt±®mmt*3yf 

9 Y*-)Vn\m&Z1xtzWm&7y7t:ftLXW&L 

tz^nxh^x. ms.-mmmniiz. mmw&.ry 

?t(Ony9? YWfotfi!mX'&-oV V?y? imzK 

mm&vh&imfrt>%mfmzBi&.i. zm 

W&<?>±.lz mmmtTy rZB&L Lt: t coxb ■& . 

30 [ 0 0 0 8 ] a*, mim3(vmwmii. rmnmt 
immmt z^y?? Y^-ivn^zm^tifzmwsLy 

iz'j?%< 1 1> 2w&Qmmffim-L>%immmzmfS& 

±mm i xtaLx^&i>?>x'$>&. tti. msm4(7M 

y?t<mmm<$wwmfrt>%*). ±m^wj 

x$>&. 

40 [ooo9]*^. m?m5(Dmmmi. T®m&t 
jjfffiUfc smy^^ YK-ivmzmtfi&tiizfyyx 
TyyyfZftLximLti^nxb^x. mtymm 
&<?>±£i-9y®t *<?>±.<rmw-* ym>h%h%m 
mmmhtnz. miry^t. ^<kfciier 
y Mzimthmcomimiti- 9 ymtztozixxm 
&*?yl&tmix^&£'ktsl><?)X't ) &. 

1 0 0 1 0 ] ttz. m^m^mwmn. immm. 
Typxii fyyxTyTyrzmjficvDmzXix 

&J$LLtzi><r>X'1bh. itz. ffS«7co5iSffijSc7)jgjS 

50 -jmt. wmmw&Tyytvmiiz. zvryrt 



(4 

5 

[ o o 1 1 ] 4fc x mwaewmmam&mt . 

rmmmmmiz. >j?%< t h 2wmn®mmm*t>% 

izmmimmztmL. znMmm&zwfissmmz 

?v*-)vmfomtifX\m&mz. m&vttv 
*-iv\m\izn\!rthmmnmr>±muz^i->'7 10 
m&hiMt. ms&yf-rvx-frmzmm&r? 
nmmsxub. ®mm&Ty?£w$mizmm 
o iz. mmmmfcthiMt i^ts^coxb 

[00 1 2] 4fc. IB^9aBttM&a»l££^» 
fc. 0O&IM«&>£j££&{i. Buia^ttr 

[ o o 1 3 1 w*«i i (owmm<?mj83jm 
a. rmm<mmiz. *?v&t*:<r)±.<r>wM-9> 
w&wmw&j^KhwmzBmhxub. mmr 

waAtmmsm±izmmmmmmi. zmm& 
iz. mm^y?? h^-zusstEaj-rsiuiE^^^ 

torn. mL9yy^>~Tv^\izmmt^zm : mh 

[ooi4]4^. mmi 2(D®3mm<mfS3jm 
n. TtBwav>±izmmmm£tmL. zcommm 
mizmmTmwmizmtn y? 9 v^-zum^-ti 

w,z+? yfo&m&Bmhxub . fJiEn ? h 

XSi:iS:-irtft<0-CfeS. 40 

[ 0 0 1 5 ] mmi 3<7)wmmmmm 
it. T®«a^ffit. '^£<t^2mm<mmmm- 
tiKhwmzmmr&iMk. mmrmmmm/mm 
m^?~-yy^hxmb. mmywmmm'm 
ff)±izfam&m^mu zmmmazmmmm 

®lzmt&3>??h*->l'ZBf&.'thJMk.'J?%< 

t v*-)v<7)ffimvvmiizi-?ytt& 

&ryy*m?&xuk. mdm&77?izmsm 
tzmtz xoiz. ±mwamm-hxnt ££t* t 50 
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6 

<VXbh. 

1 0 0 1 6 ] zk. m&m 1 wmmmm&xm 
n. mi3y??h*-)i<?m!8.tm®xitBimiz. 
mm? 9 Yit-)\,®mzm&-$h mm'mpyytt 

im\ 3<mmm(r>Bmmt. mwm&ry? 

Sr, 7 , 7y7-vh?y?X7-ycVDmcr>J:o%fflffi 

mm&m&imt&mikx>yi-><v ?mt iz 

£iXBtf(.lt:i><r)X'b&. 

[0017] zk. m?m 1 enwm&mfcm 
it. rnmrnm^btx. toim&ftwvvfyy <m 
tzmm±m<o$m%ymim^t:i>co~cb&. z 
t:. rnmn^mmmmmmt. rmwmn 
miz. *?ymtz<7>±.com{L+fy®?)mmmm)> 
t>%&mmm£BtfL-tzxnk. rnmrmmmmm 
wmzw--y?'-fz>xmk. mrnrmsmm&xm 
wmntizmmtmmztmL. ^mmmmizmm 
%$mmizmt&ny?7h*-/\,zBm-&xnt. m 
^y?7Y*-)v<r>ffi$.kmfX\tBmkiiz. mm? 
y?? YK-iv^zmstthmtmfci-fym*^? 
T-yrmk-thxut . >y%< t i>mm?y?9 b*- 
>wmm8.TSftmzm{t??>mi:B&.-t&xmt. r 
7 >vh 9 yyxT-y cvDmizX*). m£?>?? 
b*-frto*-ktt$miizfyyx7-y&i:Bf&.t&xn. 
t. mm? yfxTym^y ttzztizt 
*). mm^ytrhfr-frmzfyrxT-yryy&B 
j&tzxnt. mm? vtrxf-yr? ■r&tsm&m 
?z>£otz. imw&mmf&t&xmtz&tshwT 

[0018] m*>. *mu,zb~>x\t. eh (Tmm 
®) t^myyvt^miz. ^?ym<mmTyyb 

<r>ny?9 YWm^WjMWmmfi^^hZb 

tzx*). m%wmi&iz%z. ttz. %mmmm 
wmm<n±.\,z. m.**ymnmmm%t?>m% 

itmrnmmmmmmth x 0 ztmiz-t h . 
[0019] mz. &m.mmb Lx^y^m^. r 
mmbLxm*9y*m^t:i8&. t\m.\w 
y<D±iz. mtRcvDm^m^x^yyxTymm 
wz<w<. ±mpm*). -mmm<r)±iz. *?>m 

^yyxfy-ry^bn^y?? vmMmP&mk 

bull. -eo±t, mi&fymnmmikmnm 
wmmm2itxn<zbizxr) . ?yyx^y<rm 
WLmmizmiti-fymmkLxtiiffi. rmmm 
w?--y?m&. TyfbTmmmbcoayfrb 
mfovmb uzmztotfrntih. 
[0020] y^y-y-ybfy-rxTycvDm 
<r>i 0 z&mtmm^mfmtmmff om 
izBfU-t&TimbLx. muzHthmmmK. 



(5) 

7 

[0021] 

( m i mm® ) *wj\* 2 mmmizmit it:& 1 <n 

mrt&mmmm i^mmmcommr^x *m 
uMBrao, armi^xmrnth. 

[00 2 21X81 (01A#b&) ■.m&tsOaym 
«l<D±fc. K@6 0 0nmO>'UriylMtJK2S:CV 10 

xA-7^a^v^, fines imm2(o±iz^y 

(Ti)5?|g3 (lg«5 0nmK gfc^y (Ti 
N)5S)g4 (HilOOnm) % 7^$£&R5 (Al 
-Si (1%) -Cu (0. 5%) ) (I8ff500n 
m) . Ti&)l6 (|gJ?3 0nm) , T i N{S$Bg7 (& 
Ji 2 0 n m ) ZMXTfr h . 

[0023] fiTET i mmSRVT i N»iS4«A 1 fc 

s i a tz-tmihwv)** invt ix 

ffl&ti. tti. mnTimm6AVTiNmm m 20 
tzr i N&K7 ) vr^usxx&A 1 tsst 

iz?mm**'y7x?>i't Lxmufctz. -eLT.ii 
ftovvryyitm. Vy43--/Trv7ma (rie 

83?) fciD. (0^BS) Ifcflk x-yf- 

v^fMMrc. w«y^^. r/ps-^issa 
vT**)vzm , gmi\ l z)*9-=.>?-th. 

[0024] IS 2 (HlBJMB) : fiffBT i N&187 
at/SSaj LfcWE S i IMbR 2 *>±fc. C V DJ6t J: 0 

siiwiai8 (aweoonm) *«aw4. set:, a 30 

®0iVV777 Y?43^~/^-y?fflfc (RIE 

tj:o. wjxy (mm) mt. 

V^fHI*«ST. DCS i|MJl8fc«i!T i N&ffi|7 
tiffany?? h*-A'9ttMW4. 
[00 2 5] Xg3 (HlC#flg) :1HBSiflMUt8 

•SffffiT i NS§S7<9^£R I E (Reactive Ion Etchin 

&)miz£*)*v*y7m£t&. xy^y^&fHj, & 

RtffX : C H F3 2 Osccjk C F4 2 Oscciu E^J : 3 0 
OTorr. 5 0 0WC&&. N. £028311. 40 

182 tcfcwc 3 y * 7 h*-;P9 Sr^fifct&Oi: P)bS 

[00 26] X84 (0iD#eg) -.mRfyrxry 
-C VDffifcJ: OfiEn^^ h*~^9rt(cm^y 
W^5/l OSrSSiRj&gStfS. ifcSfttti: LT 
Ht» ISK : 3 0 Or. mh : 1 OmTorr. figffl^TX : ft 
7 y{tfy?Xfy (WFe. SSftl Osccm) +*Sis 
jy (SihU. 85fi6sccm) (tfXgffiJt : S i H4/ 
WFe = 0. 6) ^STftl.**. SJg«2 5 0X>-3 
5 OWffiBX'. tfXffi&it ( S i H4/WF6 HiO. 50 
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5~0. 8<r)$fflxm3fflg5I&TS>&. 
[0027] X85 (HI E#ffi) : ^StoiT* («£ 
IfAr) fcJ8VXfc.X/*-y*X.y*V/JCj:->T. 9V? 

xt>t??i om<?>mm&zmi?&. mz. ■? 
r*hvyxj*v?mzm^x . mL^yyx^yy^ 
^ioavsii«unfi<?)±fcTiawii (issso 

nm) s Al£&&12 (Al-Si (1%) -Cu 
(0. 5%) ) <)8tJ5500nm) . T i N5HB81 3 
(M92 Onm) £J«&T*^j£-f&. 
[0028] *LT. a«tfD'Jy^?7-iSElS. K?-f 
x**y^a»<RiEiSW> fcJ'J. ^'Xh (B* 
«) KX. x*f-v^fBR«lT, T i WSkl 
1 . T^S^Hl 2S^T i N&jgl 3*lXSaW!!Z 

w-zLyrtt. m2\tmimmmmmzn^ 

x. ^yfrhft-frPHzfyfXTyiMtilcvDm 
bcryay^^blSSfit^m^^Ltiii^XSyh. 

[0029] z<rmmm>hwhtr%s. o 

J: 3 fcT i NHHK)±(c^^x-fv*aHIWW8*fc; 

^>TWWW*Lft:<v^TiNJ||l7*. ^y/xf 
yyy zh#x*%h. 

[003 0] H % *+v7X9/l'hLXTlim6bT 

i mmi(02mmmt imp* 2mizmzt&i>e>x' 
T-yr^y 1 o t^w-rsa^^y^xy t ogfut 

•?-Ot,<0*«Rit|J6ihS!imi:^iif^3y^^ hfiijtt m 
lO^y/Xf^W, Tij?li6<WCt>J:^. 

t i»K6»iT i mm\,z\t^xmm)t3ms£h 

(^2^fi^®) *%HB5r2Jiii!St^tL/cm20 

mimmmmizm^xwmth. 
[0031] ®3^8im2mmBrtffim&zm 
m ttiymm.wnm&Tv-tx ^ mrnx»> 

m<i) <H3«h> ■.m&i'\)3ymBi2M±. 

M)P6 00nm<0v'j3yKfl^2 2S:CVD^ 
«MHfcS»(=J:0«W"*-6. SSfc. v^hoyxn»/ 
^^Srffl^T. flCS iK^2 20±(c:f-^y (T 
i)?IBS2 3 (IS^5 0nm) , Bft^y (TiN) 
Wm24 (iflOOnra) . T/P5-^IS25 (Al 
-Si (1%) -Cu (0. 5%) ) (lgJ?50 0n 



9 

m) . TiS3§t2 6 (ii30nm) . TiN}f|g2 7 

( m 2 o n m ) zm<kTfrt>Bm- h . 

1 0 0 3 2 ] mMT i mm2 3SJ/T i NiSH2 4 liA 

1 fcS itf^L&lUdfc^&fctooAy^^i; 

l-omw-*. £tz. KffiT i sag2 6&ixt i Nmm 

2 7 (ft£T i NJS§!2 7 ) Jill Vfyy 4 XSTfttf 

[0 0 3 3] -f-LTs fflSO'jy^57 -fiiffi. 
Xyf-y^Uffi (RIEffi^) {CiO, WJXYmt. 

») ffcftj. »k x-jrf-y^fBRfcgT. trashy** 

XB(2> (BUSS) : «ETiNaW2 7at«aSL 

fcH51BSij»?2 2<9±fc. CVDffifciOSiSHt 
K28 (i)|600nm) SrJtSrtS. Hfc. iiStfO'J 
y^774«t8r. K5>fX»/f-y^feffi (RIES^) 

fcio. wjxy (mm) tm> xy^y^ 

mm. MBS iBflg|2 8fclwfBT i N&Bt2 7fc 
jg-f & 2 9 £ J&fct & . 

[0 0 34] Xg(3) (05#H) :MiESiIKbIt2 
8£-?x?fc:LT. m&y?9 h*->U2 9<D@&fffc: 

btzhmiT i nmm2 ko^r i i ox-yf 
yrm&h. i^fv/m fiyn#x : chf 3 

2 Osccm. C F4 2 Osccm. BE73 : 3 0 OTorr. ^7 
-: 5 0 0WC&&. ft. £tfDXg(3)»i. Xg(2)fc 
iJUT ny*? h*-;P2 9 SrJB^SWt^fclT^ 

[00 3 5]Ig(4> (H6IMB) : *iStt#X < fll* 
HAr) fcJJJVvfcX^y^x.yf^fcJroT. ay? 
9h*-)V2 9ft*7V-->?Lti®.. ir*ba> 
Z'tvfmZm^X. m&>99Y*-)V29(?)Wfc 
atWI. 3eWi«lffiSi|HM2 8«>*Hfc. g-ffcT- 
?y (TiN) SI1£3 0 (JgJSlOOnm) 
4. 

[00 3 6] Xg(5) (H7tNR) zfjyirvhfy 
^x-fycVDSHcJ: 9. mite>?9 h*-/P2 9rt 
Sr^trluteT i Nj$St3 0<D±fc. ^mfV^M 
•f*. XM&fN: l/Cii. fflS: 4 5 OX:. BE*: 80 
Ton\ fflfltfX : A7»flyy/W (WFs. SL1 
7 Osccm) ( H 2 . cgfi4 2 Osccm) (tfXfim. 

it : Hi/WFb = 6 ) jifiSS-Cfc***. J&g»i4 2 5X3 
~4 7 5X:<0KH-C\ JfXftMit ( H2/WF6 ) tt 5~ 

[0037] *lt. MLt^y^fy^tt^ 
lX7fA7^L« fyrxf-ytfs igKtJl28<o* 
BSfcBMc^i J: a KJnXtl> i fc ti 9 » SEa 
^h^~/u29^iz^y^xTyryy3iim^it 
s. 

Xg(6) (H8#!i) nfcWcjBfcT. **Stt#X (flj 
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1 0 

[0 03 8] act. v^hDyx^^Mffl^t. 
mi9y?XT-y77y3 iavt i nh3 0(7)± 

K. A1-&&H3 2 (Al-Si (1%) -Cu (0. 
5%)) (&J?500nm) . T i N&flg3 3 (|W2 
Onm) fcJUKTfr&JBMW*. -ei/C. a»0»jy^ 
?7 H5>fX7f^Sft(RIES*) fcj: 

"5. (0^BS) 8ft. x-y^y^flnglS: 

10 liT. T7l/$£&l£3 2&I/T i N^)S3 3 S-Rlr^K 

[0039] H9ii*S2|gflgBS09flBBt:^T. 3 

y?9 Yi^-^niz.^y^x'fy^-fvy'r-, y?yy 
x c rycvDfetiZ£i f )tftfi%-\tfc.b%0)^iy?9 hfc— 
;K7)Si:THUgfccorj y?9 hmit<7)m&ZmLtzi> 
<7)-C*0. CVD«»t» A£B£iG<cT i NfflR&B 

js-rs^ttjrOs zyfth&m*. mimmmco 

20 [ 0 04 0 ] ff . □EP* i *^2HS©g©-C. •ep 
J&^T i N^KtCft^T. T i N/T i mi»fflV>^(>0 

X'hh. d^TiN/Ti^Hcoffi^t,. fit^y^^ 

Mas*«#^>ii&* s . t i «t i Nicifc*T . muzn 

[0041] (DXK y ^ U y^£0*ffii: tT . h 

DWt„ ^ 0 y?lM£. ?4 Fx**/ ?yy 
9. WtN&J^itwr. B&x/svfvyrwcox 

©x^«y^x>yf-y/<o*atLT, ^^Stt^x^fflv^ 
4HJ«:. Ri51fc5fx (MtHCC SF 6 ) £fflv^ 
tRiBtt^f^yb'-Ax y^y^ (R 1 be. £JStt>f 

[ 0 0 4 2 ] <s> is y 3 yKftRii c v D&u^ko^rffi 

x % T^5^-. v'Jnyg-ftJS. wytiuw) 
40 #^i.Tt>i^. 

©^lUifi^Stfev^r. ^y^x-fyr^^ios-fflj 

jhSd*. 3y*?M6in^£#&U Ti^K6^Ti 
[0043] ©IS23!$6®m:fcvvc. fyyxT-yr 
50 ®»2lttBWi(CtJV>r, TiN«H30fcftir. T 
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1 1 

[0044] 

*wmwmmv*<m&mi.zb 

4\z±hW--V7^%£Wt). *<m.. ZCO 10 

777bTMmt<nu>??ymfoomituzm 
[004 5] 4fc, mw&ryymtfunmz. wsmt 

>tt&faW&l : Wzm$.LX& < Z b o . 

s«jga5f<oisiii*m^t«*^<. L*>i>. fii^y 
[afflofsm^DiBB] 

[@i ] *wmmmmi:mfttt.Lt:m i uss^o 20 
tmtmm.wwmTv-txz ^■mmrnx-bi . 

[02] SfSiHifeJKKfcfclt&ny:?? 
&£*Lfc0-C£>.&. 

[03 ] *m<owm&imtt.uzm2mimBco 
^immcow&Ta*Ai7Ftmm®x'*>&. 

[0i] 
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1 2 

[04] *nwcosssi«jijft«£^L^2iiieB©o 

[05] *m&miimzm{tit3i2mffi®<r> 

[06] xmicowmmz mitLt:m2%jmmv> 
^mmtkWnwmTu-txz^mmmx'b h . 

[07] *f|B^SBSIijSi&B«cfl:L^2lllfe«®<0 
[08] *%Bfl<7)ffilS«Bit:ft#:fliL^2||ij^®^ 

mmw<mk7a-tx*7jk-tmm®x'$>z,. 

[09] m2HS6Jg©tfc»tl.3y^^ h*-*«a 
1.21 v'JnyaK 

6.26 t i mm ( ^sBSsfflafo&w =5r^s 
mm. mmm) 

7.27 t i N^is ( 5m&±mwm&mmi 
». &min 

8.28 zsv^ywtim immmmm) 

9. 2 9 

10.31 fvyxT-v-r?? (mw&75?) 
12. 33 Ai^^ig(±^mi) 

3 0 T i NfflSi 
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